Introduction
Foot-and-mouth disease virus (FMDV) is a member of the genus Aphthovirus of the family Picornaviridae, and includes seven different serotypes [2] . FMDV serotypes O and A are widely distributed worldwide. In contrast, FMDV serotypes SAT 1, SAT 2, and SAT 3 are normally restricted to Africa while FMDV serotype Asia 1 is limited to Asia [4, 6] . Historically, FMDV serotype C (FMDV C) has had a narrow geographic distribution compared to both type O and type A. This virus had not been identified in Southeast Asia until it was introduced into the Philippines in 1976 [7] . No more case was confirmed after Kenya in 2005 and the Amazon region of Brazil in 2004 [5, 10] . It has been assumed that FMDV C is disappearing from Africa [9] . However, an investigation by Tekleghiorghis et al. [11] and similar research in Uganda [1] indicated that FMDV C may still exist in Eritrea. These findings suggest that FMDV C might be circulating without being detected. Generally, virus isolation is considered to be the "gold standard" for diagnosing diseases. Other assays including antigen detection by enzyme-linked immunosorbent assay (ELISA), conventional reverse transcription-PCR (RT-PCR), and real-time RT-PCR are recommended as primary diagnostic techniques by the Office International Des Epizooties or World Organization for Animal Health (OIE) World Reference Laboratory (WRL). All of these current methods are relatively time-consuming and laborious. To overcome these problems, a rapid, simple, and practical assay called reverse transcription loop-mediated isothermal amplification (RT-LAMP) was first reported by Notomi et al. [8] . However, the capability of RT-LAMP to detect FMDV C RNA has not been evaluated. This is of particular interest because the ability to make a simple, rapid preclinical diagnosis would be extremely useful for controlling FMDV. In the current study, we compared the sensitivity and specificity of the RT-LAMP assay for detecting FMDV C in clinical samples to that of conventional RT-PCR. 
Materials and Methods

Viral strains and samples
Conventional RT-PCR and RT-LAMP
The detection of FMDV by RT-PCR was performed with previously described primers [3] . A conserved sequence in the VP1 region of FMDV C genome was selected as the target sequence for RT-PCR (Table 1) 4 ng/mL to 3.25 × 10 0 ng/mL) of FMDV C subjected to RT-PCR. RT-PCR products corresponded to specific amplification of the FMDV C VP1 gene with a detection limit of 3.25 × 10 0 ng/mL. In contrast, the detection limit for RT-LAMP was 3.25 × 10 -1 ng/mL. (Table 1) were analyzed.
Results
Comparison of RT-LAMP and RT-PCR sensitivity
A positive RT-LAMP result was associated with the appearance of many bands of different sizes viewed by agarose electrophoresis. Amplification by RT-LAMP produced different bands with a ladder-like pattern (Fig. 1) .
To compare the sensitivity and detection limits of RT-LAMP and RT-PCR, we used both techniques to evaluate the same FMDV C samples. As shown in Fig. 1 , the detection limit of RT-PCR was 3.25 × 10 0 ng/mL. In contrast, the detection limit of RT-LAMP was about 3.25 × 10 -1 ng/mL which was 10 times higher than the limit of conventional RT-PCR.
Evaluation of FMDV RT-LAMP specificity
Agarose gel electrophoresis analysis indicated that only FMDV C RNA produced a specific positive reaction with RT-LAMP. No cross-reactivity was observed with the SVDV, FMDV O, FMDV A, or FMDV Asia 1 samples. The healthy tissues produced a negative reaction (Fig. 2) .
Discussion
FMDV is an important veterinary pathogen that can cause widespread epidemics. Early detection of FMD is essential for effective disease control. Simple, rapid, and noninvasive diagnostic tests are critical for FMD diagnosis. Previous studies [1, 11] indicated that FMDV C may circulate without being detected. Therefore, the development of a highly sensitive assay for detecting FMDV C is critical for preventing and controlling FMDV C epidemics. The four samples containing FMDV C were identified as positive while the one negative control and 36 samples containing other viruses were identified as negative ( Table 1 ). The assay can be completed within 1 h. Due to its rapidity, sensitivity, and specificity, the RT-LAMP assay is suitable for making clinical diagnoses and FMDV C surveillance. Results from this study indicated that RT-LAMP was 10 times more sensitive than traditional RT-PCR. The detection limit of RT-LAMP demonstrated that this assay would increase the likelihood of recognizing FMDV C in animals or animal products. Furthermore, RT-LAMP might be developed for confirming virus serotypes.
